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Abstract 
Management and development of transport systems should always rely on the knowledge of travel demand. It is suggested to 
shape transport networks and services based on long-term strategies, which is obviously adjusted to long-term trends in the 
demand. However, it might be difficult to get to know the prompt demand, and even harder to forecast it. Before and during the 
economic crisis a simple, over-optimistic approach could be noticed in Hungarian appraisals. Realistically there was a complex 
change in travel patterns. The objective of this paper is to assess the recent changes in travel demand in Budapest and collect the 
possible main drivers. In this evaluation an extensive database from 2004 was compared with the results of recent analyses. From 
the data comparison conclusion could be drawn concerning the changes in the transport system usage in a changing economic 
environment. 
© 2014 The Authors. Published by Elsevier B. V. 
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1. Introduction 
Knowledge of travel demand should always be the platform to shape public transport services, road and rail 
network. But shaping networks could only be based on long term trends and it might be difficult to get to know the 
prompt demand and forecast it. It is even harder if there are significantly changing circumstances like urban sprawl, 
regional development and economic changes. Even the way in we are reacting to these changes also has secondary 
effects. 
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Before 2008, in the feasibility studies of road and rail developments in Hungary have been calculated with a 
notable growth in travel demand justified by the expectable growth of motorization, which is still under the EU 
average. After the credit crunch an over-optimistic approach was used in the estimations: slight decrease during the 
transition period for 3-5 years, then an intensive increase. However, there was not any change in the estimation of 
mode choice: public transport can protect its modal share and a slight increase is possible. 
Realistically there was a bigger and more complex change in travel patterns. Particularly in Budapest the urban 
sprawl effect slowed down during the crisis and then stopped in 2010. At the same time the share of cycling has 
significantly increased, while the decrease of public transport has stopped and reversed. However, the recent city 
centre rehabilitation projects (New High Street of the City Centre, Heart of Budapest) also has their effects. 
So we are aware of the changes in travel demand due to the heavily changing social and economic environment 
with increasing taxes and fuel prices. The goal is to better understand these changes and the reasons behind in order 
to enhance our capability in transport management to react well. 
The objective of this paper is to assess the recent changes in travel demand in Budapest and collect the possible 
main drivers. In this evaluation an extensive database from 2004 was compared with the results of recent analyses. 
From the data comparison conclusion could be drawn concerning the changes in the transport system usage in a 
changing economic environment. 
2. Background 
2.1. International trends 
In order to create a thorough analysis about the changes in the mobility of Budapest, it is advantageous to keep in 
mind the on-going trend in the world and Europe. The population of the world is increasing and become more city-
based, nowadays more than half of the population is living in urban areas (around 3.5 billion people) from which 0.5 
billion lives in megacities [Wilhelm et al. (2011)]. This urbanization effect is continuous and the predictions indicate 
that 70% of the population will live in urban environments by 2050. 
Several recent researches suggest that the declining trend of motorization and the decrease in travelled kilometres 
will continue. In the US the average annual number of vehicle miles travelled by young people (16 to 34-year-olds) 
decreased by 23% [Davis et al. (2012)]. Other seven countries (mostly developed ones) showed the same pattern 
with the decreasing vehicle kilometres travelled [Sivak and Schoettle (2011)]. These changes can be explained with 
the recession, but it also caused by the changing behaviour. The symbolic meaning of a car decreased and the 
younger generation more likely to spend the money on smartphones, tablets, laptops, and expensive bikes [Lassa 
(2012); Van Der Waard et al. (2013)]. There is also a decoupling effect between the GDP per capita and the 
motorization [Van Dender and Clever (2013)]. 
The development of information and communication technologies has also an extensive impact on the mobility 
needs and patterns. For instance, some of the longer journeys can be replaced by video or phone conferences. 
Together with the higher penetration of the mobile devices and mobile broadband services, the real-time traffic 
information provision can help transport engineers to better optimize the transport networks. 
These facts together with the ageing society issues (especially in Europe) create new challenges for transport 
professionals. One of the several solutions is a paradigm shift in the transport planning from the “Predict & Provide” 
to the “Aim & Manage” approach. Within this new method the transport planners set goals for the analysed 
transport network together with other professionals such as urban planners and try to manage the traffic demand in 
order to reach the optimal traffic level. This new approach also considers the scarce resources (e.g. financial 
resources, energy, fossil fuel). 
As part of the international outlook Budapest can be compared with 66 other cities from the world using the 
methodology developed by Wilhelm et al. (2011). “Urban Mobility Index” is a comprehensive approach elaborated 
to compare mobility performances of cities. Budapest can be ranked to the 35th place. According to this list the 
Hungarian capital performance is similar to Prague, Milan, Brussels and Lisbon. 
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2.2. Current situation in Budapest 
After a long period of growing motorization and road capacity extension (1945-2007), a paradigm shift came into 
the picture around 2007 in Budapest. It was mainly lead by the recognition of structural problems (congested road 
network, parking problems and deterioration of the public transport system) and European trends (traffic calming, 
developments towards sustainable cities, congestion charging schemes). The timing was quite fortunate because the 
financial crisis also started around that time, which helped to introduce traffic calming measures through decreasing 
motorization and urban sprawl effect (e.g. I. phase of the “Heart of Budapest” and the “New High Street of the 
Downtown” project). Realization of the eastern section of M0 motorway ring also helped to reduce transit traffic. 
These traffic calming measures led to a situation, in which congestion remained a major problem in spite of 
traffic loads decreased since the peak (2007). We are not talking about general congestion on the entire network, but 
local problems around bottlenecks. On the platform of previous, ambitious city centre rehabilitation “pilot” projects 
a possibility for further extension has been noticed, as these projects opened the door ahead of restructuring the 
arterial roads towards the inner areas of the Hungarian capital. Now the question is whether Budapest can simply 
move on with traffic calming measures combined with the priority of public transport and cycling infrastructure 
developments or there is still a need for solving structural problems (delayed reform of the parking system, enhance 
suburban public transportation, development of intermodality, etc.). 
Since 2010 – the establishment of the new, integrated transport management model and BKK Centre for 
Budapest Transport – a multimodal development approach came to the front highlighting public transport and 
cycling infrastructure projects. The change in the priorities caused that the decreasing trend in the share of public 
transport turned around, while cycling share started to soar (almost doubled between 2007 and 2012, up to around 
3%). The activities of strong civil movements (e.g. Critical Mass), extensive improvement of cycling infrastructure 
and post-crisis financial motivation all helped in the “cycle rise”. To further enhance this effect BKK is going to 
introduce a public bike-sharing system (Budapest Bike - Bubi, expected to be launched in 2014) and additional 
infrastructure developments. 
Nevertheless, strengthening of financial aspects behind mode choice is visible since 2008. A recent survey among 
cyclists proved that around three-quarter of them have a financial motivation in choosing cycling. Surprisingly one-
third of them are saving fuel cost (see Fig. 1). 
Another interesting observation is that several car users from the agglomeration are applying strange P+R 
solutions in order to save some direct travel cost although their travel time is higher (passengers with low value of 
time). For example unofficial “P+R” places around M5 motorway – which is mainly an industrial area combined 
with large shopping centres and warehouses – are used in order to change to free buses of the shopping malls 
towards the city centre. It seems that the value of time for some car users decreased since the financial crisis. 
 
 
Fig. 1. Result of a survey on financial motivation among cyclists; Source: Catch-MR (2012) 
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Concerning structural problems there are two major issues: old public transport fleet and parking. 
Budapest has a very old public transport fleet and a great internal debt (see Table 1). In order to improve on it, 
BKK introduced a new bus service framework with competitive tendering, while fleet renewal programmes also 
started in 2012. Positive preliminary result can be seen in 2013 (new trains on metro line M2, continuous acquisition 
of used buses, 150 new buses through tendering, preparation of tenders for low-floor trams and another 450 new 
buses). 
Table 1. Average age of public transport fleet of Budapest in 2012 by mode (data source: BKK) 
Mode Number of vehicles (unit) Average age Comment 
Underground 391 (unit) 28.8 80% km saturation 
Suburban rail (HÉV) 294 (unit) 35.5 106% km saturation 
Tram 620 (unit) 31.5 61% km saturation 
Bus 1367 18.1 75% high-floor, 83% no A/C, mostly EURO 0-III 
Trolley bus 160 18.2  
Despite parking regulation is theoretically integrated in Budapest, only districts have the right to operate parking 
pricing systems and also to gather parking fees on their own roads. That means, parking on main roads (and other 
special places) – which is operated by the Municipality of Budapest and not by any district – is basically free of 
charge at the moment, and only individual agreement can be foreseen. There are also anomalies as districts seen 
parking regulation as a tool for revenue generation and they de-emphasize its traffic management side. Residential 
parking is also a problem as yearly price is nearly free (around 7 EUR/year) for the first car of the household. The 
permit for the second car has also a reduction as a function of its environmental classification (from Euro 3). The 
“normal price” is 250 times higher than the price of 1 hour parking. This led to that 70-80% of parking places is 
occupied by residents (long-term parking, sometimes just vehicle storage) and there are not enough place for short-
term – paying – costumers. For example in District V. – which is located in downtown – there are nearly 6000 
parking places on street, while the number of residential parking permits is almost 7000. 
As residents got used to park near their homes for almost free, decision-makers fear of changing the regulation. 
Even when the city is about to introduce contra-flow cycling in one way streets – in order to help the public bike-
sharing scheme – there is a general objection if it leads to elimination of a few parking places near junctions. They 
think that if residents cannot park their cars near their homes, then it will result in a general “moving out” effect. 
In 2013 Budapest moved towards to tackle some of the transport problems with local interventions, as structural 
reforms have been faced with several barriers. The second phase of the “New High Street of the Downtown” project 
has just started with the rehabilitation of Ferenciek square. In connection with this, feasibility analyses have been 
carried out for two significant traffic calming measures: 
x traffic calming of Rákóczi Avenue (one of the busiest arterial connections runs in an east-west direction through 
the city) with the improvement of the existing bus corridor and cycling facilities, 
x reorganization of the embankments along River Danube in order to provide more space for recreation activities, 
pedestrians and cyclists. 
3. Analysis of changes 
3.1. Changes in socio-economic environment 
Transport system is highly affected by the socio-economic environment through economic, demographic and 
welfare conditions, so when we are about to analyse changes in transport systems (particularly travel demand) then 
we should start with the assessment of socio-economic background. Since 2004 there have been several changes in 
Hungary and in its capital: 
x Hungary became the member of the European Union in 2004. 
x There was an intensive economic growth until 2008. [see Table 2 cell B1-5] 
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x From 2008 the Hungarian economy is struggling, which is mainly caused by the financial crisis and the 
structural problems in internal systems. 
x Around 2007 in coherence with the on-going city rehabilitation and the crisis the urban sprawling in Budapest 
stopped [column D-E]. From 1980 up until 2007 the population of the city of Budapest decreased from 2.1 
million to 1.7 million inhabitants, while the population of the suburban areas increased by around 300 thousand 
people. 
x The motorization level in Budapest is around 330 vehicle / 1000 inhabitants, which is over the national average. 
However from 2004 this level decreased from its peak (360). At the same time the motorization level increased 
in the region until the crisis and then decreased back to the level of 2004. [column F-G] 
x The average age of the vehicle fleet is 11.5 years, which decreased before and increased after the crisis. 
[column H] 
x Prices of fuels increased almost constantly by 75% since 2004. [column I-J] 
x Public transport fares also increased. The current prices are around two-times higher than they were in 2004. 
[column K-L] 
 
Concerning city and transport structures, Budapest mainly remained the same in the last 10 years with the 
following major developments: 
x Construction of M0 motorway ring, eastern sector (2005-2008; between M5 and main road no. 11. with a new 
river crossing north from the city) 
x Extension of M0 motorway ring, southern sector (2010-2012) 
x Construction of metro line M4 (2004-) 
x Rehabilitation projects in the city centre (2008-) 
x Rehabilitation of local centres (especially in the outskirts) 
x Construction of several traffic generating facilities (e.g. shopping malls) 
x Reconstruction of metro line M2 (2004-2007) 
x Reconstruction of Szabadság bridge (2007-2009) 
x Ferihegy Airport Terminal 1 closed in 2012 mainly due to the bankruptcy of the Hungarian Airline (MALÉV) 
Table 2. Wider economic indicators in Hungary and Budapest between 2004 and 2012 (current prices; data source: HCSO (2013), BKK) 
    A B C D E F G H I J K L 
# Year Inflation GDP 
[bn€] 
Net 
average 
monthly 
income 
[€] 
Pop. 
BUD 
[mil. 
inhab.] 
Pop. 
Central 
Hungary 
[mil. 
inhab.] 
Mot. 
BUD 
Mot. 
Central 
Hungary 
Average 
age of 
vehicles 
Central 
Hungary 
Average 
price of 
petrol 
95 
[€] 
Average 
price of 
diesel 
[€] 
PT 
fares, 
single 
ticket 
[€] 
PT 
fares, 
monthly 
pass 
[€] 
1 2004 6.80% 68.9 203 1.71 2.83 353 343 9.7 0.83 0.77 0.5 18.0 
2 2005 3.60% 73.4 223 1.70 2.84 351 345 9.5 0.96 0.91 0.6 20.8 
3 2006 3.90% 78.9 234 1.70 2.86 349 347 9.4 0.87 0.90 0.6 23.0 
4 2007 8.00% 83.3 243 1.70 2.87 352 351 9.4 0.95 0.93 0.8 24.5 
5 2008 6.10% 88.5 243 1.70 2.90 350 353 9.6 0.91 0.99 0.9 27.5 
6 2009 4.20% 85.4 241 1.71 2.93 340 343 10.0 1.00 0.95 1.0 31.3 
7 2010 4.90% 88.7 261 1.72 2.95 333 336 10.5 1.14 1.09 1.1 32.7 
8 2011 3.90% 93.0 - 1.73 2.97 327 331 11.0 1.33 1.41 1.1 32.7 
9 2012 5.70% 94.2 - 1.73 2.94 327 336 11.5 1.39 1.44 1.1 32.7 
3.2. Changes in transport-related indicators 
Urban travel patterns can only be determined on the basis of assumptions, so in order to better approach reality 
transport professionals usually carry out detailed surveys. These (mainly household) surveys can provide data about 
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the factors influencing travel behaviour. Transport planners are also using sophisticated simulation tools (e.g. 
transport modeling software products) to forecast travel behaviour, but these models can be only as good as the 
basic assumptions are. The last large-scale household survey in the region of Budapest was carried out in 2004 
[Transman (2005)], but the corresponding data gathered are still considered relevant, therefore planners are using it 
ever since. 
As a part of the development of an integrated macroscopic transport model for Budapest, BKK is planning to 
conduct a new large-scale household survey in order to validate the assumptions. The continuous update of this data 
(e.g. household surveys in every 3-5 years, collection of automated data) is a part of the integrated transport model 
scheme. Some of the above mentioned assumptions based on [Transman (2005)] are the followings: 
x Average number of trips per person per working day within Budapest: 2.29 
x Average number of trips per working day within Budapest: 3.99 million 
x Average number of stopovers per trip within Budapest: 1.38 
x Average trip length within Budapest: 4.69 km (15.36 km from the agglomeration) 
x Budapest citizens tend to do 10-20% more trips than the ones who live in the agglomeration 
x Strong relation between car ownership and number of car trips 
x Strong relation between PT pass ownership and number of PT trips 
 
The changes in modal split from 2004 to 2012, the difference between the trip based and km-based data and the 
difference between working days and non-working days can be seen in Table 3. The average number of weekday 
trips in 2004 for the entire Budapest region was around 4.8 million, while it is slightly increased for 2012. It can be 
seen, that the km-based modal share of PT is lower compared to the trip-based data, but the share of PT trips 
increased between 2004 and 2012. 
Table 3. Trip- and distance-based modal split in the Budapest region in 2004 and 2012 
(data source: Transman (2005), BKK) 
 Working day Weekend 
 trip-based km-based trip-based km-based 
 2004 2012 2004 2012 2004 2012 2004 2012 
Total modal split 
PT 44.6% 45.4% 41.3% 43.3% 34.6% 35.6% 29.0% 31.0% 
Car 36.0% 34.6% 55.5% 53.2% 48.9% 46.9% 68.3% 66.0% 
Bicycle 1.3% 1.7% 1.0% 1.4% 1.3% 1.9% 0.9% 1.4% 
Walk 18.1% 18.3% 2.2% 2.1% 15.2% 15.6% 1.7% 1.7% 
Motorised modal split 
PT 55.4% 56.8% 42.7% 44.8% 41.5% 43.2% 29.8% 32.0% 
Car 44.6% 43.2% 57.3% 55.2% 58.5% 56.8% 70.2% 68.0% 
Fig. 2 illustrates that there is a slight shift from car to other modes between 2004 and 2012, while on the 
weekends there are still much more car trips. Fig. 3 shows that there is a significant difference between the modal 
split within the city limit and the mode share of the trips from the agglomeration. 
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Fig. 2. Trip-based modal split in Budapest region on working and weekend days in 2004 and 2012 (data source: Transman (2005), BKK) 
 
Fig. 3. Trip-based modal split in Budapest and its agglomeration in 2004 and 2012 (data source: Transman (2005), BKK) 
Fig. 4 shows the location and road traffic volume of the seven inner bridges in Budapest. As it can be seen these 
river crossings can be considered as major bottlenecks of the road network. The entire Hungarian road network is 
very centralized to Budapest since 49 transport lanes (9 road bridges) out of 60 lanes (13 road bridges) are situated 
in the capital, from which 40 lanes (7 road bridges) lies in the inner 9 km part of the city (from 28 km). 
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Fig. 4. 2011 road traffic volumes of inner bridges in Budapest 
The above mentioned centralization underlines the fact that the usage of these bridges can be a significant 
indicator of the traffic changes in Budapest. Before the crisis, between 2004 and 2007 there was a slight increase in 
the total traffic volume of the bridges. Although it is very unfortunate that there is no regular traffic counting on 
each bridges and that reconstruction works between 2007 and 2011 affected to analyse the trends during the crisis. 
However, we have data before and after the economic downturn (see Fig. 5). 
 
 
Fig. 5. Daily traffic over the Danube bridges in Budapest in 2007 and 2011 (data source: Juhász (2012); BFVT (2013)) 
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The road traffic data show no change in the total volume over all the bridges, but if we consider only the inner 
seven we can see a 9% decrease from 2007 to 2011. This realignment can be explained by the mixed effect of three 
phenomena: general road traffic decrease (car trip reduction), attraction of the new M0 North Bridge 
(redistribution), generated traffic on the new bridge (additional car trips). 
As the traffic volume of the bridges can be a good indicator for the internal traffic situation of the city, transport 
corridors around it can provide an insight for the external connections. It can also help to formulate some basic 
assumptions concerning suburbanization and the general transport effect of the economic crisis (see Fig. 6 and 
Fig. 7). 
From the analysis of the external corridors around Budapest it is quite obvious that the total traffic volume of 
these links increased between 2004 and 2009 (nearly by 16%). Since 2009 a dramatic decreasing trend can be 
observed (19% reduction in 2 years), which resulted in that for 2011 the total traffic volume is slightly below then it 
was in 2004. However, different effects can be seen on certain corridors which are mainly induced by newly 
introduced network links or local changes. 
Table 4 shows the changes in the main indicators of public transport system between 2004 and 2012. There was 
nearly no overall change on the supply side of public transportation [21.1 million seat-km/day in 2004, column A], 
while a significant (10%) reduction can be seen in the demand over the course of the last 8 years [5.8 million 
passenger-km in 2004, column B]. However, the number of passengers shows a slight increase [2-3%, column D]. 
That resulted in that the occupancy rate decreased by 12% [it was 27% in 2004, column C]. 
An interesting change can be observed concerning revenues as number of sold monthly passes and tickets both 
heavily decreased [by 18% and 38%, column E and F], but revenues increased by 45% [column G]. The reason 
behind these numbers is that public transport fares are doubled in the last 10 years as it was indicated in Table 2. 
That resulted in a slight improvement on the cost coverage rate [column H]. Table 5 indicates the changes in the 
structure of transport-related expenses in Budapest during the economic crisis. 
 
 
Fig. 6. Main transport corridors to Budapest 
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Fig. 7. Changes in traffic volumes of main corridors around Budapest between 2004 and 2012 (data source: Magyar Közút) 
Table 4. Indicators about public transport in Budapest between 2004 and 2011 (current prices, data source: BKK, BKV) 
    A B C D E F G H 
  
Year 
Changes in 
annual PT 
capacity 
Changes in 
annual PT 
demand 
Changes in 
average 
occupancy 
rate 
Changes in 
number of 
passengers 
Changes in 
number of sold 
monthly passes 
Changes in 
number of sold 
single tickets 
Changes in 
revenue 
from fares 
Changes 
in the cost 
coverage 
ratio 
1 2004 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
2 2005 99.6% 96.8% 97.2% 97.0% 96.9% 102.9% 111.8% 99.2% 
3 2006 100.8% 94.5% 93.7% 94.6% 94.7% 98.7% 123.3% 97.9% 
4 2007 101.1% 95.7% 94.7% 95.8% 99.0% 90.1% 132.6% 101.1% 
5 2008 101.4% 96.3% 94.9% 96.5% 101.1% 79.1% 146.9% 108.9% 
6 2009 102.2% 92.4% 90.3% 105.9% 94.2% 68.8% 145.5% 107.9% 
7 2010 101.8% 88.5% 87.0% 101.4% 82.2% 62.4% 143.0% 99.6% 
8 2011 102.2% 89.6% 87.7% 102.7% - - 144.9% 102.2% 
Table 5. Transport-related expenses in Budapest between 2009 and 2012 (data source: HCSO (2010); HCSO (2013)) 
  
Average transport-related expenses per 
households 
[EUR. price level: 2012] 
Share of households based on transport-related 
expenses 
Car-related 
transport cost / 
All transport-
related cost  Car 
Public 
transport Total 
Only public 
transport 
Only 
car Both None 
2009 74.0 46.0 83.7 28.7% 17.7% 31.8% 21.8% 57.7% 
2012 74.4 42.6 78.8 28.9% 17.2% 29.6% 24.4% 58.2% 
4. Conclusion 
Based on our assessments the following conclusions can be drawn about travel demand in a changing economic 
environment of the last decade in Budapest. 
Effects of international trends (changing travel behavior of the younger generation, ageing, continuous 
development of information and communication technologies, paradigm shift in transport planning and 
management) can also be noticed in Budapest as the recent changes in modal split is indicating. 
Due to the above mentioned trends ambitious city centre rehabilitation and traffic calming “pilot” projects were 
mostly successful, resulting in that modal share of public transport and active travel modes have strengthened, while 
urban sprawl also seems to be stopping. However, Budapest is approaching towards crossroads, where the question 
will be whether it is possible to simply move on with traffic calming measures combined with the priority of public 
transport and cycling infrastructure development or further development could only be done through the resolution 
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of structural problems (reform of the parking system, enhance suburban public transportation, development of 
intermodality, etc.). 
At the same time, it is quite evident that economic crisis has a strong effect on (urban) mobility. A change can be 
observed in the structures of transport-related expenses. Around 75% of cyclists have a financial motivation in their 
mode choice, while car usage is decreasing as there is a significant shift to public transport and there are cancelled 
trips as well. From the analysis of road bridges over River Danube and external corridors around Budapest it seems 
that there is a 10-12% decrease altogether in road traffic volume in the city between 2007 and 2011. 
As a consequence, a slight increase can be noticed in the number of public transport passengers. It has also 
become popular to introduce longer (“transit”) lines, resulting in a decreasing number of changes during trips. On 
several bridges it can also be seen that the number of public transport passengers is above the number of individual 
ones. That is the case on bridges, where there is a tram track (Margit Bridge, Erzsébet Bridge, Petőfi Bridge); 
especially on tram line 4 and 6 along Nagykörút (Inner Ring Road, “Grand Boulevard”), where a tram priority 
signalization was introduced in 2012. 
In the planning of new, more robust urban transport systems we have to take into consideration that travellers can 
better and better adapt to changes during their trips with the help of information and communication technologies. In 
addition, reurbanization and connected effects also have to take into account in planning of modern and sustainable 
urban transport systems [Van Der Waard et al. (2013)]. 
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